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Election/Restrictions 
Applicant's election without traverse of claims 1-27, 31-37, and 41-49 in the reply 
filed on 04/06/2006 is acknowledged. 

Claims 28-30 and 38-40 were canceled. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-7 and 31-37, are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Greene, U.S. Patent No. 6,775,787 in view of Gupta et al., U.S. 
Patent No. 5,996,083, and further in view of DeLano et al., U.S. Patent No. 5,337,415. 

Regarding claim 1, Greene discloses a method for managing power dissipation in 
the processor cpre, the method comprising: 

re-encoding an opcode of an instruction to incorporate a power token (column 4, 
lines 18-23, lines 35-50, column 5, lines 12-21); 
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adjusting the power dissipation in the processor core based upon a state of 
management control bits associated with the power dissipation, in response to a 
dynamic power count for the processor core based on issuance of the instructions 
(column 5, line 12 - column 6, line 15, column 7, line 31 - column 8, line 13, column 9 , 
lines 37-48, line 66 - column 10, line 15, lines 27-32). 

Greene fails to disclose the power token comprising a bit to indicate a unit of the 
processor core to turn off during execution of the instruction. 

Gupta teaches a power control register (FIG. 2, 108) including a plurality of fields 
for individually controlling the power consumption of the individual functional units within 
the microprocessor (column 5, lines 45-57, lines 61-67, FIG. 2). Gupta further teaches 
adjusting the rate of execution for each functional unit by removing the power to the 
functional unit responsive to the power control register field (column 4, lines 5-7). Thus, 
individual bits (power tokens) are stored and based on their value the power of 
individual functional units within the microprocessor are turned off. In Gupta, the above- 
described method allows setting the fields of the power control register by software and 
allowing better predictability (column 3, lines 41-47). Thus, the hardware task 
management associated with the processor's power management is reduced and at the 
same time the power management capabilities are increased (i.e. increased 
performance) (column 3, lines 47-63). 

It would have been obvious to one of ordinary skill in the art at the time of 
applicants invention to use the method of storing bits indicative of whether certain 
functional units within the processor are to be turned off, as suggested by Gupta with 
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the method disclosed by Greene in order to implement the power token comprising a bit 
to indicate a unit of the processor core to turn off during execution of the instruction. 
One of ordinary skill in the art would be motivated to do so in order to increase the 
power management capabilities and performance. 

Greene and Gupta fail to disclose predecoding instructions prior to storage of the 
instructions in a level one cache for a processor core. 

DeLano teaches a system and method for predecoding instructions as 
instructions are copied into cache (column 3, lines 36-39) utilizing a predecode unit 
(FIG. 1, 108) placed between the memory and the instruction cache (Abstract, lines 3-6, 
column 5, lines 35-39, FIG. 1, 104, 106). In DeLano, the above-described system and 
method reduces the time required for deciding whether instructions can be executed 
simultaneously and provides an indication of which functional unit instructions should be 
assigned for execution (column 4, lines 35-37). Thus, the instruction processing speed 
is increased (column 4, lines 8-12, lines 37-39). 

It would have been obvious to one of ordinary skill in the art at the time of 
applicant's invention to use the system and method for predecoding instructions prior of 
storing them into the instruction cache, as suggested by DeLano with the method 
disclosed by Greene and Gupta in order to implement predecoding instructions prior to 
storage of the instructions in a level one cache for a processor core. One of ordinary 
skill in the art would be motivated to do so in order to increase the instruction 
processing speed and achieve faster power management for the processor core. 
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Regarding claim 2, Gupta further teaches the method, further comprising 
adjusting the frequency of the processor core and the voltage of the processor in 
response to the dynamic power count (column 3, line 64 - column 4, line 10). 

Regarding claim 3, Greene further discloses the method, further comprising 
adjusting the power dissipation in the processor core based upon a threshold 
associated with the dynamic power count, the threshold being related to a physical 
limitation of the processor core (column 4, lines 57-62, column 5, line 65 - column 6 line 
15, column 7, line 31 - column 8, line 13, column 9, lines 37-48). 

Regarding claim 4, DeLano further teaches the method, further comprising 
modifying execution flags associated with the instruction, the execution flags to 
schedule issuance of the instruction with respect to other instructions in a parallel 
execution group that comprises the instruction (column 3, lines 36-51). 

Regarding claim 5, Greene further discloses the method, wherein re-encoding 
the opcode comprises selecting the power token from a look-up table, wherein the look- 
up table comprises the power token and other power tokens for instructions to be 
executed by the processor core (column 4, lines 35-50, column 6, lines 51 - column 7, 
line 16, FIG. 2). 

Regarding claim 6, Greene further discloses the method, wherein re-encoding 
the opcode comprises selecting the new opcode that identifies the instruction and the 
power dissipation associated with the instruction (column 6, line 51 - column 7, line 30). 
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Regarding claim 7, DeLano further teaches the method as per claim 6, wherein 
the opcode and the new opcode utilize an equal number of bits (column 9, lines 65-68, 
FIG. 3, FIG. 5, 522). 

Regarding claim 31, Greene discloses a re-encoder to re-encode an opcode of 
an instruction to incorporate a power token (column 4, lines 18-23, lines 35-50, column 
5, lines 12-21); and 

transform control logic to adjust the power dissipation in the processor core 
based upon management control bits associated with the power dissipation, in response 
to a dynamic power count for the processor core (column 5, line 12 - column 6, line 15, 
column 7, line 31 - column 8, line 13, column 9 , lines 37-48, line 66 - column 10, line 
15, lines 27-32). 

Greene fails to disclose the power token comprising a bit to indicate a unit of the 
processor core to turn off during execution of the instruction. 

Gupta teaches a power control register (FIG. 2, 108) including a plurality of fields 
for individually controlling the power consumption of the individual functional units within 
the microprocessor (column 5, lines 45-57, lines 61-67, FIG. 2). Gupta further teaches 
adjusting the rate of execution for each functional unit by removing the power to the 
functional unit responsive to the power control register field (column 4, lines 5-7). Thus, 
individual bits (power tokens) are stored and based on their value the power of 
individual functional units within the microprocessor are turned off. In Gupta, the above- 
described method allows setting the fields of the power control register by software and 
allowing better predictability (column 3, lines 41-47). Thus, the hardware task 
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management associated with the processor's power management is reduced and at the 
same time the power management capabilities are increased (i.e. increased 
performance) (column 3, lines 47-63). 

It would have been obvious to one of ordinary skill in the art at the time of 
applicant's invention to use the method of storing bits indicative of whether certain 
functional units within the processor are to be turned off, as suggested by Gupta with 
the method disclosed by Greene in order to implement the power token comprising a bit 
to indicate a unit of the processor core to turn off during execution of the instruction. 
One of ordinary skill in the art would be motivated to do so in order to increase the 
power management capabilities and performance. 

Greene and Gupta fail to disclose a pre-decoder residing between levels of 
cache for managing power dissipation in a processor core. 

DeLano teaches a system and method for predecoding instructions as 
instructions are copied into cache (column 3, lines 36-39) utilizing a predecode unit 
(FIG. 1, 108) placed between the memory and the instruction cache (Abstract, lines 3-6, 
column 5, lines 35-39, FIG. 1, 104, 106). In DeLano, the above-described system and 
method reduces the time-required for deciding whether instructions can be executed 
simultaneously and provides an indication of which functional unit instructions should be 
assigned for execution (column 4, lines 35-37). Thus, the instruction processing speed 
is increased (column 4, lines 8-12, lines 37-39). 

It would have been obvious to one of ordinary skill in the art at the time of 
applicant's invention to use the system and method for predecoding instructions prior of 
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storing them into the instruction cache, as suggested by DeLano with the method 
disclosed by Greene and Gupta in order to implement a pre-decoder residing between 
levels of cache for managing power dissipation in a processor core. One of ordinary skill 
in the art would be motivated to do so in order to increase the instruction processing 
speed and achieve faster power management for the processor core. 

Regarding claim 32, Gupta further teaches the pre-decoder, further comprising a 
frequency index coupled with the transform logic to control the frequency of the 
processor core and a voltage index coupled with the transform control logic to control 
the voltage of the processor core (column 3, line 64 - column 4, line 10, column 6, line 
29 - column 7, line 20, column 7, line 56 - column 8, line 14). 

Regarding claim 33, Greene further discloses the pre-decoder, further comprising 
a threshold buffer having a representation of a physical limitation of the processor core, 
the physical limitation being related to the dynamic power count, wherein the threshold 
buffer is coupled with the transform control logic to adjust the power dissipation in the 
processor core (column 4, lines 35-50, lines 57-62, column 5, line 65 - column 6, line 
15, column 7, line 31 - column 8, line 13). 

Regarding claim 34, DeLano further teaches the pre-decoder, further comprising 
an execution flag register coupled with the transform control logic to modify execution 
flags associated with the instruction, the execution flags to schedule issuance of the 
instruction with respect to other instructions in a parallel execution group associated 
with the instruction (column 3, lines 36-51, column 7, lines 37-41, FIG. 3). 
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Regarding claim 35, Greene further discloses the pre-decoder, wherein the re- 
encoder comprises a power token table, the power token table having the power token 
and power tokens for other instructions to be executed by the processor core (column 4, 
lines 35-50, column 6, lines 51 - column 7, line 16, FIG. 2). 

Regarding claim 36, Greene further discloses the pre-decoder, wherein the re- 
encoder is configured to select a new opcode that identifies other instructions to be 
executed by the processor core (column 6, line 51 - column 7, line 30, column 10, lines 
27-32). 

Regarding claim 37, DeLano further teaches the pre-decoder as per claim 36, 
wherein the opcode and the new opcode utilize an equal number of bits (column 9, lines 
65-68, FIG. 3, FIG. 5, 522). 

Claims 8, 14, and 18-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Burns et al. U.S. Patent Appl. Pub. No. 2003/0126479 in view of 
DeLano et al., U.S. Patent No. 5,337,415. 

Regarding claim 8, Burns discloses a method comprising: 

monitoring an instruction execution rate for a processor core (paragraph 0021, 
lines 1-4, paragraph 0026, lines 1-7); 

creating a dynamic power count representative of power dissipation in the 
processor core based upon the instruction execution rate (paragraph 0020, lines 3-6, 
paragraph 0021, lines 5-16); and 
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dynamically adjust power dissipation by the processor core based upon the 
dynamic power count (paragraph 0020, lines 6-9, paragraph 0021, lines 5-19, 
paragraph 0052, lines 1-8). 

Burns fails to disclose per-decoding instructions prior to storage in a level one 

cache. 

DeLano teaches a system and method for predecoding instructions as 
instructions are copied into cache (column 3, lines 36-39) utilizing a predecode unit 
(FIG. 1, 108) placed between the memory and the instruction cache (Abstract, lines 3-6, 
column 5, lines 35-39, FIG. 1, 104, 106). In DeLano, the above-described system and 
method reduces the time required for deciding whether instructions can be executed 
simultaneously and provides an indication of which functional unit instructions should be 
assigned for execution (column 4, lines 35-37). Thus, the instruction processing speed 
is increased (column 4, lines 8-12, lines 37-39). 

It would have been obvious to one of ordinary skill in the art at the time of 
applicant's invention to use the system and method for predecoding instructions prior of 
storing them into the instruction cache, as suggested by DeLano with the method 
disclosed by Burns in order to implement per-decoding instructions prior to storage in a 
level one cache. One of ordinary skill in the art would be motivated to do so in order to 
increase the instruction processing speed and achieve faster power management for 
the processor core. 
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Regarding claim 14, DeLano further teaches the method, wherein pre-decoding 
comprises identifying a set of the instructions, each instruction of the set having a result 
that is independent of the results of the other instructions (column 3, lines 36-57). 

Regarding claim 18, Burns further discloses the method, wherein pre-decoding 
comprises incorporating a bit in a power token associated with the instructions to control 
clock degating of units in the processor core, wherein the units comprise dynamic logic 
(paragraph 0050, lines 6-11, paragraph 0032, lines 6-10). 

Regarding claim 19, Burns further discloses the method, wherein pre-decoding 
comprises incorporating a bit in a power token associated with the instructions to 
maintain inputs for units in the processor core, wherein the units comprises static logic 
(paragraph 0050, lines 6-11, paragraph 0026, lines 1-7, paragraph 0029, lines 1-7, FIG. 
2). 

Regarding claim 20, Burns further discloses the method, wherein pre-decoding 
comprises modifying the frequency and voltage associated with the processor based 
upon the dynamic power count (paragraph 0026, lines 4-7, paragraph 0039, lines 3-5, 
paragraph 0041, lines 1-10, paragraph 0046, lines 1-13). 

Claims 21-26 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Burns et al. U.S. Patent Appl. Pub. No. 2003/0126479 in view of Greene, U.S. Patent 
No. 6,775,787, and further in view of DeLano et al., U.S. Patent No. 5,337,415. 

Re claim 21 , Burs discloses a method, comprising: 
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determining a dynamic weighted execution rate associated with instructions 
executed by the processor core (paragraph 0020, lines 3-6, paragraph 0021, lines 5-16, 
paragraph 0028, lines 1-10, paragraph 0041, lines 1-3); and 

adjusting power dissipation by the processor core based upon the dynamic 
weighted execution rate (paragraph 0020, lines 3-9, paragraph 0021, lines 5-19, 
paragraph 0052, lines 1-8). 

Burns fails to disclose encoding instructions with a power token, to monitor power 
dissipation in the processor core. 

Greene teaches instruction scheduling based on power estimation (column 1, 
lines 6-8). Greene further teaches decoding instructions and associating a power value 
(e.g. bit value from a power value lookup table - FIG. 2, 210) with each instruction to be 
used by the instruction scheduler, dispatch logic, and power control logic (FIG. 2, 208, 1 
226, and 222) and adjusting the processor's core power state accordingly (column 5, 
line 65 -column 6, line 15, column 7, line 31- column 8, line 13). Thus, the processor 
adjusts its power dissipation by monitoring the accumulative power value (column 5, 
lines 12-64) (created by adding the individual power values associated with each 
instruction) and scheduling the appropriate instruction execution (i.e. power dissipation) 
to fall within predetermined thresholds. In Greene, the instruction scheduling provides 
for adjusting the power consumptions of the processor based not only on hardware 
resources and data availability, but also accounting for power consumption for 
instructions that are executing and are to be executed (column 2, lines 4-10). Thus, 
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halting of the instruction stream is avoided, and performance is increased (column 1, 
lines 25-26). 

It would have been obvious to one of ordinary skill in the art at the time of 
applicant's invention to use the power values associated with each instruction and used 
for dynamically adjusting the processor's power dissipation as suggested by Greene 
with the method disclosed by Burns in order to implement encoding instructions with a 
power token, to monitor power dissipation in the processor core. One of ordinary skill in 
the art would be motivated to do so in order to increase the performance while adjusting, 
the processor's core power dissipation. 

Burns and Greene fail to disclose encoding instructions between levels of cache 
for a processor core. 

DeLano teaches a system and method for predecoding instructions as 
instructions are copied into cache (column 3, lines 36-39) utilizing a predecode unit 
(FIG. 1, 108) placed between the memory and the instruction cache (Abstract, lines 3-6, 
column 5, lines 35-39, FIG. 1, 104, 106). In DeLano, the above-described system and 
method reduces the time required for deciding whether instructions can be executed 
simultaneously and provides an indication of which functional unit instructions should be 
assigned for execution (column 4, lines 35-37). Thus, the instruction processing speed 
is increased (column 4, lines 8-12, lines 37-39). 

It would have been obvious to one of ordinary skill in the art at the time of 
applicant's invention to use the system and method for predecoding instructions prior of 
storing them into the instruction cache, as suggested by DeLano with the method 
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disclosed by Burns and Greene in order to implement encoding instructions between 
levels of cache for a processor core. One of ordinary skill in the art would be motivated 
to do so in order to increase the instruction processing speed and achieve faster power 
management for the processor core. 

Regarding claim 22, Greene further teaches the method, wherein encoding 
comprises selecting a power token for the instructions from a table of power tokens, 
wherein the table comprises a pre-determined power token for each of the instructions 
(column 6, lines 51-65). 

Regarding claim 23, Greene further teaches the method, wherein determining the 
dynamic weighted execution rate comprises summing the power tokens upon execution 
of the instruction and adding the sum to the dynamic weighted execution rate (column 5, 
lines 12-21). 

Regarding claim 24, DeLano further teaches the method, wherein adjusting the 
power dissipation comprises modifying execution flags to adjust an issue rate 
associated with the instructions (column 3, lines 36-51). 

Regarding claim 25, Burns further discloses the method, wherein adjusting the 
power dissipation comprises adjusting the frequency and voltage of the processor core 
paragraph 0046, lines 1-13): 

Regarding claim 26, DeLano further teaches the method, wherein adjusting the 
power dissipation comprises adjusting ajiumber of the instructions associated with a 
group to execute in parallel via the processor core (column 3, lines 36-51 , column 4, 
lines 31-39). 
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Claims 41 and 45 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Greene, U.S. Patent No. 6,775,787 in view of DeLano etal., U.S. Patent No. 
5,337,415. 

Regarding claim 41, Greene discloses a system comprising: 

a summer to sum power tokens associated with instructions executed by a 
processor core (column 5, lines 30-51, FIG. 2, 250, 252); 

an adder coupled with the summer to generate a dynamic weighted execution 
rate representative of power dissipation in the processor core based upon the sum 
(column 5, lines 52-60, FIG.2); 

a register to maintain a dynamic power count based upon the dynamic execution 
rate (column 5, lines 60-67, FIG.2); and 

a pre-decoder coupled with the register, to associate the power tokens with 
instructions and to dynamically adjust power dissipation by the processor core,based 
upon the dynamic power count and a state of management control bits (column 5, line 
65 -column 6, line 15, column 7, lines 1-16, FIG. 2). 

Greene fails to disclose a pre-decoder, residing between main memory and a 
level one cache for the processor core. 

DeLano teaches a system and method for predecoding instructions as 
instructions are copied into cache (column 3, lines 36-39) utilizing a predecode unit 
(FIG. 1, 108) placed between the memory and the instruction cache (Abstract, lines 3-6, 
column 5, lines 35-39, FIG. 1, 104, 106). In DeLano, the above-described system and 
method reduces the time required for deciding whether instructions can be executed 
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simultaneously and provides an indication of which functional unit instructions should be 
assigned for execution (column 4, lines 35-37). Thus, the instruction processing speed 
is increased (column 4, lines 8-12, lines 37-39). 

It would have been obvious to one of ordinary skill in the art at the time of 
applicant's invention to use the system and method for predecoding instructions prior of 
storing them into the instruction cache, as suggested by DeLano with the method 
disclosed by Greene in order to implement a pre-decoder, residing between main 
memory and a level one cache for the processor core. One of ordinary skill in the art 
would be motivated to do so in order to increase the instruction processing speed and 
achieve faster power management for the processor core. 

Regarding claim 45, Greene further discloses the system, wherein the pre- ' 
decoder comprises a base pre-decoder to identify a set of the instructions, each 
instruction of the set having a result that is independent of the results of the other 
instructions in the set (column 8, line 50 - column 9, line 20). 

Claim 49 is rejected under 35 U.S.C. 103(a) as being unpatentable over Greene, 
U.S. Patent No. 6,775,787 in view of DeLano et al., U.S. Patent No. 5,337,415, and 
further in view of Gupta et al., U.S. Patent No. 5,996,083. 

Regarding claim 49, Greene and DeLano disclose the system as per claim 41 . 

Greene and DeLano fail to disclose the pre-decoder is configured to modify a 
frequency and a voltage associated with the processor core. 

Gupta teaches a power control register (FIG. 2, 108) including a plurality of fields 
for individually controlling the power consumption of the individual functional units within 
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the microprocessor (column 5, lines 45-57, lines 61-67, FIG. 2). Gupta further teaches 
modifying the clock signals and operational power for the individual functional units 
based upon the values stored in the power control register (column 3, line 64 - column 
4, line 10). Thus, individual bits (power tokens) are stored and based on their value the 
clocks and power of individual functional units within the microprocessor are modified. 
In Gupta, the above-described method allows setting the fields of the power control 
register by software and allowing better predictability (column 3, lines 41-47). Thus, the 
hardware task management associated with the processor's power management is 
reduced and at the same time the power management capabilities are increased (i.e. 
increased performance) (column 3, lines 47-63). 

It would have been obvious to one of ordinary skill in the art at the time of 
applicant's invention to use the method and system of storing bits indicative of whether 
the clocks and/or power of certain functional units within the processor are to be 
adjusted, as suggested by Gupta with the system disclosed by Greene and DeLano in 
order to implement the pre-decoder is configured to modify a frequency and a voltage 
associated with the processor core. One of ordinary skill in the art would be motivated to 
do so in order to increase the power management capabilities and performance. 

Allowable Subject Matter 

Claims 9-13, 15-17, 27, 42-44, and 46-48 are objected to as being dependent 
upon a rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 
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The following is a statement of reasons for the indication of allowable subject 

matter: 

Regarding claim 9, the prior art of record fails to disclose or suggest the subject 
matter of claim 6, "wherein the power token is associated with a relative average power 
that the instruction consumes during execution". 

Regarding claim 15, the prior art of record fails to disclose or suggest the subject 
matter of claim 8, "wherein pre-decoding comprises delineating a group of the 
instructions for parallel execution based upon stop bit execution flags associated with 
the instructions". 

Regarding claim 27, the prior art of record fails to disclose or suggest the subject 
matter of claim 21 , "wherein adjusting the power dissipation comprises transmitting a 
signal to an operating system to switch tasks associated with the processor core". 

Regarding claim 42, the prior art of record fails to disclose or suggest the subject 
matter of claim 41 , "wherein each power token indicates a relative average power that 
the associated instruction of the instructions is to consume during execution by the 
processor core". 

Regarding claim 46, the prior art of record fails to disclose or suggest the subject 
matter of claim 41 , "wherein pre-decoding comprises a base pre-decoder to delineate a 
group of instructions for parallel execution based upon stop bit execution flags 
associated with the instructions". 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stefan Stoynov whose telephone number is (571) 272- 
4236. The examiner can normally be reached on 8:00AM-4:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynne Browne can be reached on (571) 272-3670. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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